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DISPOSABLE WEARING ARTICLE 



BACKGROUND OF THE INVENTION 
The present invention relates to a disposable wearing 
5 article such as a disposable diaper. 

JP utility Model Registration Publication No. 2523711B 
discloses the disposable diaper provided in a crotch region of 
a liquid-absorbent core with a feces receiving concavity 
defined by a depressed upper surface of the core. A protrusion 
10 formed around this concavity is more f lexible than the remaining 
portion of the core. 

The well-known disposable diaper disclosed in the 
above-cited Publication allows the protrusion to be placed 
against a wearer's body more tightly around an anus than the 
15 remaining portion and thereby to receive discharged feces in 
the concavity without any anxiety of leakage. The protrusion 
is flexible sufficiently to eliminate the inconvenience that 
a wearer might experience uncomfortable feeling due to the 
protrusion tightly placed against the wearer ' s body . However , 
20 the core usually comprises fluff pulp or a mixture of fluff pulp 
and super-absorbent polymer particles and, once having been 
deformed under a body weight, it is difficult for the core to 
restore its initial shape. This problem becomes more serious 
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after the core has been wetted with body fluids. With the 
well-known diaper disclosed in the above-cited Publication 
provided with the core having such undesired characteristics, 
the protrusion can not be held reliably in tight contact with 
the wearer's body for a long period. Furthermore, if the diaper 
is put again on the wearer' body after the same diaper has been 
put off from the wearer, there is a possibility that the 
protrusion could not come in tight contact with the wearer ' s 
body since the protrusion has been more or less flattened. 



SUMMARY OF THE INVENTION 
It is an object of the present invention to improve the 
disposable diaper adapted to receive bodily discharges in the 
concavity surrounded by the protrusion so that the protrusion 
15 can be held more reliably in tight contact with the wearer's 
body even for a long period or even again after once the same 
diaper has been put off from the wearer's body. 

According to the present invention, there is provided a 
disposable wearing article having a front waist region, a rear 
20 waist region and a crotch region extending between these two 
waist regions , each having an inner surface facing a wearer ' s 
body and an outer surface facing away from the wearer's body, 
and the crotch region being formed on the inner surface with 
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a protrusion lying in a transversely middle zone of the crotch 
region and at least partially surrounding at least one of an 
anus and a urethral of a wearer- 

The protrusion comprises a flexible and elastic foamed 

5 plastic material. 

The present invention can be exploited also in preferred 

embodiments as follows 

The protrusion comprises a block of the foamed plastic 

material - 

10 The protrusion has a top facing the wearer's body and a 

bottom facing away from the wearer's body and comprises a cover 
sheet defining an outer surface of the protrusion and a filler 
with which an inner space defined by the cover sheet is filled, 
the filler comprises a plurality of chips of the flexible and 
15 elastic foamed plastic material. 

The foamed plastic material is polyurethane foam having 
a cell population in a range of 30 to 150/25 mm, a density in 
a range of 20 to 120 kg/m 3 and an impact resilience in a range 
of 5 to 30%. 

20 The block of the foamed plastic material is bonded to an 

upper surface of a liquid-pervious sheet covering an absorbent 
body. 

The protrusion is formed in the crotch region and presents 
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a substantially annular planar shape contoured by a front end 
segment located aside toward the front waist region, a rear end 
segment located aside toward the rear waist region and 
transversely opposite lateral segments extending between the 
5 front and rear end segments and wherein a height of the 
protrusion gradually increases toward at least one of the front 
and rear end segments and maximizes at an apex on a longitudinal 
center line of the wearing article. 

The protrusion is formed in the crotch region and presents 
10 a O-shape contoured by a pair of lateral segments extending 
substantially parallel to a longitudinal center line of the 
wearing article and a curved end segment located aside to one 
of the front and rear waist regions and connecting the lateral 
segments to each other. 
15 The protrusion is formed in the crotch region so as to 

be located aside toward the rear waist region- 

A pair of the protrusions are formed in the crotch region 
so as to be located aside toward the front waist region and the 
rear waist region, respectively, and the protrusions are 
20 aligned with each other in a longitudinal direction of the 

crotch region. 

The protrusion extends over the crotch region further 
into both the front waist region and the rear waist region- 
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A portion of the crotch region surrounded by the 
protrusion forms a pocket bulging out from an inner side toward 
an outer side of the diaper. 

The apex of the protrusion describes a circular arc being 
convex upward as viewed in a cross-section of the protrusion. 

The chips make up 100 to 60 wt% of the filler. 

Each of the chips has a maximum diameter in a range of 
' 1 to 20 mm. 

Thermoplastic synthetic fibers make up 0 to 40 wt% of the 
filler. 

The maximum diameter of the chips progressively increases 
from the apex toward the bottom of the protrusion. 

A density of the chips progressively increases from the 
apex toward the bottom of the protrusion. 

A layer of the thermoplastic synthetic fiber underlies 
the chips in a vicinity of the bottom and the layer of 
thermoplastic synthetic fiber has a bending stiffness in a range 
of 0.98 to 5.0 N/25.4 mm. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a partially cutaway plan view showing a diaper 
according to the invention; 

Fig. 2 is a sectional view taken along a line II-II in 
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Fig. If 

Fig. 3 is a sectional view taken along a line III-III in 
Fig . 1 ; 

Fig. 4 is a view similar to Fig. 3 showing one embodiment 

of the invention; 

Fig. 5 is a view similar to Fig. 1 showing another 
embodiment of the invention; 

Fig. 6 is a view similar to Fig. 1 showing still another 
embodiment of the invention; 

Fig. 7 is a view similar to Fig. 1 showing further another 
embodiment of the invention; 

Fig. 8 is a sectional view taken along a line VIII-VIII 

in Fig. 7; 

Fig. 9 is a view similar to Fig. 7 showing an alternative 
embodiment of the invention; 

Fig- 10 is a view similar to Fig. 4 showing another 
alternative embodiment of the invention? and 

Fig. 11 is a sectional view showing important parts in 
still another alternative embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Details of the disposable wearing article according to 
the present invention will be more fully understood from the 
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description of a disposable diaper as a typical embodiment of 
the invention given hereunder with reference to the 
accompanying drawings. 

A disposable diaper 1 illustrated in Fig. 1 in a partially 
cutaway perspective view comprises a liquid-pervious topsheet 
2 defining an inner surface of the diaper 1 facing a wearer's 
body, a liquid- impervious backsheet 3 defining an outer surface 
of the diaper 1 facing wearer's clothes and a body fluid 
absorbent pad 4 interposed between a lower surface of the 
topsheet 2 and an upper surface of the backsheet 3- The top- 
and backsheets 2 , 3 extend outward beyond a peripheral edge of 
the absorbent pad 4 and these extensions of the top- and 
backsheets 2 , 3 are overlaid and joined together to form a front 
flap 11, a rear flap 12 and lateral flaps 13. In the rear flap 
12 and the lateral flaps 13 , waist elastic members 16 and leg 
elastic members 17 extend in waist's circumferential direction 
and in leg's circumferential direction, respectively. These 
elastic members 16, 17 are bonded in a stretched state to the 
lower surface of the topsheet 2 and/or the upper surface of the 
backsheet 3 . In a vertical direction as viewed in Fig . 1 , the 
diaper 1 defines a front waist region 6, a rear waist region 
7 and a crotch region 8 extending between these two waist regions 
6, 7 wherein the lateral flaps 13 in the rear waist region 7 
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are provided with a pair of tape fasteners 14, respectively. 
The diaper 1 is further provided in the crotch region 8 with 
a feces receiving space 22 surrounded by a protrusion 21 having 
an annular planar shape. More specifically, the protrusion 21 
occupies a zone of the crotch region 8 put aside toward the rear 
waist region 7 or bestrides the boundary between the crotch 
region 8 and the rear waist region 7 so that the protrusion 21 
may properly surround a wearer's anus. 

Figs - 2 and 3 are sectional views taken along lines II-II 
and III-III in Fig. 1* respectively, and the line IIX-III 
coincides with a center line C-C bisecting a width of the diaper 
1 . The protrusion 21 has its planar shape being symmetric about 
the center line C-C. The protrusion 21 is contoured by a front 
end segment 23 placed aside toward the front waist region 6, 
a rear end segment 24 placed aside toward the rear waist region 
7 and transversely opposite lateral segments 26 extending 
between the front and rear end segments 23 , 24. Referring to 
Figs - 2 and 3 , the protrusion 2 1 has a top 25 facing the wearer ' s 
body and a bottom 27 facing away from the wearer' s body wherein 
the bottom 27 is fixed to the topsheet 2 by means of an adhesive 
27a- The front end segment 23, the rear end segment 24 and the 
lateral segments 26 of the protrusion 21 respectively have 
heights a, b, c as measured from the bottom 27 to the top 25. 
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Preferably, the heights a, b, respectively have the maximum 
values on the center line C-C as illustrated and more preferably 
the upper ends of these front and rear end segments 23, 24 are 
pointed on the center line C-C . While the maximum value of the 
5 height a is preferably equal to or smaller than the maximum value 
of the height b, it is possible without departing from the scope 
of the invention to set the maximum value of the height a being 
larger than the maximum value of the height b. The height c 
of the lateral segments 26 may Have a value equal to the height 
10 a or b, or an intermediate value between these two values a and 
b. The lateral segments 26 preferably tilt outward in the 
vicinity of the respective tops 25 so that a width between these 
lateral segments 26 may be gradually enlarged from the front 
and rear end segments 23, 24 toward the intermediate points (See 
15 Fig. 2). The respective tops 25 of these segments 23, 24, 26 
appearing in the sectional view of the protrusion taken in the 
vertical direction describe circular arcs which are convex 
upward. The feces receiving space 22 is defined by the 
protrusion 21 and a portion of the topsheet 2 surrounded by the 

20 protrusion 21. 

The diaper 1 configured in the manner as has been 
described above is put on the wearer ' s body with the protrusion 
21 placed against the wearer's body so that the feces receiving 



2002-304581 



-10- 

space 22 may immediately underlie the anus. The protrusion 21 
comprises a block 50 molded from foamed plastic having 
appropriate flexibility and elasticity to come in close contact 
with the wearer's body when the diaper is put on the wearer's 
5 body. In the preferred protrusion 21, the front end segment 
23 as well as the rear end segment 24 are pointed upward in the 
vicinity of respective middle zones 23a, 24a (See Fig- 1) 
thereof and these upward pointed zones 23a, 24a are effective 
to solve one of the problem encountered by the diaper of prior 
10 art such that body fluids may often leak along the rump-cleft 
of the wearer. Such protrusion 21 is sufficiently flexible to 
avoid an anxiety that the protrusion 21 tightly placed against 
the wearer ' s body might stimulate the wearer ' s body - The block 
50 of the foamed plastic forming this protrusion 21 preferably 
15 has the number of cells in a range of 30 to 150/25 mm as measured 
in accordance with the prescription 5 . 2 of JIS K 6400 , an impact 
resilience in a range of 5 to 30% as measured by B method in 
accordance with prescription 9.2 of JIS K 6400, and a density 
in a range of 20 to 120 kg/m 3 . The protrusion 21 preferably 
20 the respective heights a, b, c in a range of 5 to 50 mm. The 
planar shape of the protrusion 21 is not limited to the 
elliptical shape as illustrated but may be of the other shapes 
such as circular, oval and polygonal shapes. For example, the 
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lateral segments 26 may be tilted outward to obtain the 
trumpet-shaped protrusion 21 defining the feces receiving space 
22 of which the inner and outer diameters are gradually 
increased from the upper surface of the topsheet upward. The 
5 protrusion 21 shaped in this manner is deformed in a direction 
indicated by an arrow P under a body weight of the wearer exerted 
thereupon, that is, the inner diameter of the feces receiving 
space 22 is gradually enlarged and thereby the protrusion 21 
facilitates the space 22 to receive discharged feces. 
10 Fig- 4 is a view similar to Fig. 3 showing one embodiment 

of the invention. In the diaper 1 according to this embodiment, 
a bottom 30 of the feces receiving space 22 includes no absorbent 
pad 4 and is defined by the topsheet 2 and the backsheet 3 . This 
feces receiving space 22 is deeper than the previously described 
15 feces receiving space 22 in reference with Fig. 3 and has a 
correspondingly higher capacity. Moisture content of feces is 
absorbed by the absorbent pad 4 partially forming an inner 
peripheral wall of the feces receiving space 22. Imaginary 
lines 28 in Fig. 4 indicate an embodiment of the bottom 30 
20 according to which the bottom 30 forms a pocket 29 bulging 
outward from the diaper 1 and thereby enlarges an inner volume 
of the feces receiving space 22. In the case of this diaper 
1, the front end segment 23 of the protrusion 21 has its height 
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a substantially equal to the height c of the lateral segments 
26 at respective zones thereof located aside toward the front 
end segment 23. In this embodiment, the front end segment 23 
is substantially flat, i.e., describes no circular arc in the 
5 vicinity of its top so as to define the pointed intermediate 
zone 23a. On the other hand, the rear end segment 24 has its 
intermediate zone 24a pointed upward. For the bottom 30, the 
topsheet 2 is not the essential element and the bottom 30 may 
be formed by the backsheet 3 alone or any other 
10 liquid-impervious sheet prepared separately of the backsheet 
3. 

Fig. 5 is a view similar to Fig. 1 showing another 
embodiment of the invention . In the diaper 1 according to this 
embodiment, a pair of the annular protrusions 21 are formed in 
15 the crotch region 8 at a location put aside toward the front 
waist region 6 and at a location put aside toward the rear waist 
region 7, respectively, so that these two protrusions 21 are 
aligned in a longitudinal direction of the diaper 1. A space 
22 surrounded by the protrusion 21 located aside the front waist 
20 region 6 is adapted to receive urine. 

Fig. 6 is a view similar to Fig. 1 showing still another 
embodiment of the invention. In the diaper 1 according to this 
embodiment, the protrusion 21 has an oval planar shape fully 
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extending over the crotch region 8 further into both the front 
waist region 6 and the rear waist region 7. In this diaper 1, 
not only feces but also urine can be received in the space defined 
by this single protrusion 21. 
5 Pig. 7 is a view similar to Fig. 1 showing further another 

embodiment of the invention and Fig. 8 is a sectional view taken 
along a line viII-VIII in Fig. 7. In the diaper 1 according 
to this embodiment, the protrusion 21 has a u-like planar shape 
defined by a segment 41 lying in a zone of the crotch region 
10 8 located aside toward the rear waist region 7 transversely 
extending outward from the center line C-C so as to describe 
a curve and a segment 42 extending parallel to the center line 
C-C. In the protrusion 21 defined in this manner, the rear end 
segment 24 has its intermediate zone 24a slightly pointed. This 
15 protrusion 21 also defines the feces receiving space 22 on the 
inside thereof. 

Fig. 9 is a view similar to Fig. 7 showing an alternative 
embodiment of the invention. The protrusion 21 of the diaper 
1 according to this embodiment has a planar shape in reverse 
20 relationship with the planar shape presented by the protrusion 
21 in Fig. 7. Specifically, the planar shape is defined by a 
segment 41 lying in a zone of the crotch region 8 located aside 
toward the front waist region 6 transversely extending outward 
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f rom the center line C-C so as to describe a curve and segment 
42 extending parallel to and connected with each other by the 
segment 4 1 • 

While the protrusion 21 is illustrated in each of Figs. 
1 to 9 to be the block of foamed plastic which may be directly 
placed against the wearer's body, it is possible to cover this 
block with the topsheet 2 or the other sheet and thereby to place 
this block indirectly against the wearer • s body . In the diaper 
1, a nonwoven fabric or a perforated plastic film may be used 
as a stock material for the topsheet 2. It is also possible 
to use a plastic film as a stock material for the backsheet 3 
and bond a nonwoven fabric to a lower surface of this plastic 
film so that a touch peculiar to the plastic film may be converted 
to a cloth-like touch - 

Fig. 10 is a view similar to Fig. 4 showing another 
alternative embodiment of the invention. In the diaper 1 
according to this embodiment, the protrusion 21 comprises a 
cover sheet 52 defining an outer surface of the protrusion 21 
and a filler 51 filling the interior of this cover sheet 52. 
A portion of the cover sheet 52 defining a bottom 54 of the 
protrusion 21 is bonded to the topsheet 2 by means of a bonding 
agent 53 such as an adhesive or a pressure-sensitive adhesive. 
The filler 51 may comprise elastic chips 56 of the same foamed 
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plastic as the foamed plastic forming the block 50 of the 
protrusion 21 in the embodiment shown in Fig. 4 in a range of 
60 to 100 wt% and an easily deformable thermoplastic synthetic 
fibrous material 57 or the like in a range of 0 to 40 wt% . Each 
5 of the chips 56 preferably has a maximum diameter in a range 
of 1 to 2 0 mm. The fibrous material 57 preferably has a fineness 
in a range of 0.1 to 10 dtx and a fiber length in a range of 
3 to 75 mm- The fibrous material 57 may be selected from the 
group including nylon, polyester, conjugated fibers consisting 
10 of any one of these nylon and polyester and polyethylene, and 
the conjugated fibers subjected to crimping treatment. The 
cover sheet 52 may be formed by a preferably liquid-impervious, 
more preferably breathable but liquid-impervious nonwoven 
fabric of thermoplastic synthetic fibers or a conjugated sheet 
15 consisting of such nonwoven fabric and a plastic film laminated 
on an inner surface of this nonwoven fabric. 

With the diaper 1 having the protrusion 21 configured in 
this manner, the filler 51 comprises a plurality of the elastic 
chips 56 each adapted to be elastically deformed and thereby 
20 to facilitate the protrusion 2 1 to fit the wearer ' s body in spite 
of more or less irregularities inevitably present on the body. 
It is possible to perform the cover sheet 52 in coincidence with 
the shape of the protrusion 2 1 and to fill the inner space defined 
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by this protrusion-shaped cover sheet 52 with the chips 56. 
compared to the case in which the protrusion 21 is provided in 
the form of the block of foamed plastic as in the case shown 
in Fig. 2, filling the inner space defined by the 
5 protrusion-shaped cover sheet 52 with the chips 56 will 
facilitate the protrusion 21 to be made and simultaneously 
reduce a cost for making the protrusion 21- The fibrous 
material 57 to be mixed with the chips 56 serve to adjust a degree 
at which the protrusion 21 is compressed and deformed under the 
10 effect of the fibrous material 57 filling gaps left among these 
chips 56 . in other words , the fibrous material serves to adjust 
a compressibility of the protrusion 21. A pressure-sensitive 
adhesive may be used as the bonding agent to ensure that the 
protrusion 21 can be peeled off from the topsheet 2 as so-called 
15 nonburnables for disposal of the used diaper 1. 

Fig. 11 is a sectional view showing important parts in 
the diaper 1 according to still another alternative embodiment 
of the invention and having a configuration similar to the 
diaper 1 of Fig. 10. Within the protrusion 21 of the diaper 
20 1 according to this embodiment, a size of the chip 56 is uneven 
in such a manner that the size of the chip 56 is gradually 
enlarged from the top 58 toward the bottom 54 of the protrusion 
21. For example, the protrusion 21 contains therein the chips 
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56 each having a size in order of 1 to 8 mm in a range of 30% 
of the full height defined aside toward the top 58 , the chips 
56 each having a size in order of 4 to 20 nun in a range of 40% 
of the full height defined aside toward the bottom 54 and the 
5 chips 56 each having a size in order of 8 to 14 mm of the full 
height in a range of 30% defined by the intermediate level. It 
is also possible to fill the space within the protrusion 21 with 
the chips 56 at a density gradually increasing from the top 58 
toward the bottom 54- On an inner surface of the cover sheet 
10 52, the fibrous material 57 is densely accumulated to form a 
layer- Such layer of the fibrous material 57 allows the 
protrusion 21 to offer a soft touch when it comes in contact 
with the wearer's body particularly around the top 58. In 
addition, the layer of the fibrous material 57 eliminates a 
15 feeling of irregularities of the cover sheet 52 due to the 
presence of the chips 56 immediately underlying the cover sheet 
52 and allows the cover sheet 52 to offer a smooth touch. It 
should be noted here that a layer of the fibrous material 57 
formed on an inner surface of the bottom 54 preferably has a 
20 flexural rigidity in a range of 0.98 to 5.0 N/25.4 mm in order 
that the rigidity of the bottom 54 may be sufficiently high to 
facilitate the bottom 54 to be easily bonded to the topsheet 
2- 
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The disposable diaper according to the present invention 
is primarily characterized in that the diaper is formed on its 
surface facing the wearer • s body with the protrusion made of 
flexible and elastic foamed plastic. In consequence, the 

5 protrusion tightly fits to the wearer's body and there is no 
apprehension that feces or urine once having been received in 
the space surrounded by the protrusion might leak outward beyond 
this protrusion and this flexible protrusion might stimulate 
the wearer's body. In addition, even after the protrusion has 

10 been deformed under a body weight of the wearer, the protrusion 
can easily restore its initial shape. Thus the desired fitness 
of the protrusion to the wearer ' s body can be ensured even when 
the diaper is put on the wearer's body again after the diaper 
has been once put off from the wearer's body and/or even when 

15 the diaper is wetted with bodily discharges. 



